Summary. Fifty-one cyclic beef cows were mated with fertile bulls. At 36 h after the start of oestrus, cows were assigned to receive sesame oil (controls) 
Introduction
Administration of exogenous progesterone early in the oestrous cycle shortens the interoestrous interval in the ewe (Woody et ai, 1967; Ottobre et ai, 1980; Lawson & Cahill, 1983) and cow (Woody et ai, 1967; Woody & Ginther, 1968; Harms & Malven, 1969; Gin ther, 1970; Battista et ai, 1984) . Shortening of the oestrous cycle length is proposed to result from an earlier release of prostaglandin (PG) F-2a from the uterine endometrium (Ottobre et ai, 1980; Garrett et ai, 1987) . Therefore , it has been suggested that exposure to exogenous progesterone early in the oestrous cycle advances uterine secretory development.
Embryo transfer studies have emphasized the need for close synchrony ( + 24 h) between the conceptus and recipient (Rowson et ai, 1969; Betteridge et ai, 1980 Geisert. progesterone, play an important role in regulating changes in the uterine environment conducive 1 attachment and survival of the conceptus.
Previous studies in the ewe have shown that progesterone administration during the first fe days of the oestrous cycle allowed recipient ewes to accept and maintain older conceptuses succès fully after embryo transfer (Moore, 1975; Lawson & Canili, 1983; Vincent et al., 1985) . These Glassware, Vineland, NJ, U.S.A.) which was purged with a gas mixture of 45% O2/50% N2/5% C02 and maintain! at 37°C as described previously by Basha et al. (1979) . Following a 24-h culture period, culture medium from endom trial and conceptus tissue was decanted, centrifuged at 12000 g for 20 min at 4°C and stored at -87°C until analys for polypeptide production.
Two-dimensional polyacrylamide gel electrophoresis (2D-PAGE). Uterine flushings and culture media fro conceptus and endometrial expiants were dialysed (Spec/por 3, Mr cutoff = 3500; Spectrum Medical Industries, Ini Los Angeles, CA, U.S.A.) against several volume changes of 10 mM-Tris-HCl buffer (pH 8-2) followed by one volun change of double-distilled water. Following dialysis, an aliquant (100 pi) of medium from each culture was used determine the total d.p.m. of [3H]leucine retained as a non-dialysable product. Uterine flushings and media fro individual conceptus and endometrial cultures were lyophilized and then reconstituted in 5 mM-K2C03 containii 9-4M-urea, 2% (v/v) Nonidet P-40 and 0-5% (w/v) dithiothreitol. Two-dimensional polyacrylamide gel electr phoresis of the acidic and basic polypeptides present in uterine flushings and culture media was performed described by Basha et al (1980) . Protein (300 pg) from each uterine flushing was applied to gels for 2D-PAGE analysis. Gels of uterine flushings were silver stained according to the procedure described by Wray et al (1981 (Steel & Torrie, 1980 
Results
A treatment by day interaction (P < 0-001) was detected for plasma progesterone concentration. Administration of exogenous progesterone on Days 1, 2, 3 and 4 of pregnancy increased (P < 0001) peripheral plasma progesterone concentrations on Days 2-5 of pregnancy (3-40 + 009 ng/ml) compared to control (1-22 ± 009 ng/ml) cows (Fig. 1) .
Progesterone-treated Recovery of Day-5 embryos was low for both control (3/7) and progesterone-treated (1/7) cows. Embryos recovered from control cows were 8 to 16 cells, while one 32-cell embryo and 2 empty zonae pellucidae were recovered from progesterone-treated cows (Fig. 2a,b) . Although no embryos were found in flushings containing empty zonae pellucidae, the zonae were ruptured and embedded with accessory spermatozoa (Fig. 2b) .
Conceptuses recovered from Day-14 uteri of progesterone-treated (7/10) cows were larger (P < 010) than (Fig. 2d ) conceptuses recovered (6/7) from controls (Fig. 2c) . Day-14 conceptuses from progesterone-treated cows averaged 37-3 ± 14-9 mm in length compared to 3-8 ± 1-9 mm for Fig. 2 (Fig. 3) . The complex of polypeptides (Mr 22-26 IO3, pi 5-8-6-4) forming the bovine trophoblast protein complex (bTP-1), proposed to be involved with the maintenance of early CL function (Thatcher et ai, 1986) , was prominent in conceptus cultures from progesterone-treated cows, but absent from control conceptus cultures (Fig. 3) Two-dimensional polyacrylamide gel electrophoresis of uterine flushings revealed several acidic polypeptides which were not present in bovine plasma (Fig. 4) (Fig. 4, solid arrow) . Day-14 uterine flushings (Fig. 4) (Fig. 5, Group 3) (Woody et ai, 1967; Woody & Ginther, 1968; Harms & Malven, 1969; Ginther, 1970; Battista et ai, 1984; Garrett et ai, 1987) . It has been suggested that the decreased interoestrous interval after treatment with exogenous progesterone is mediated through earlier maturation of the uterus as indicated by an earlier release of PGF-2a from the uterine endometrium (Garrett et ai, 1987) . The alteration in secretory activity of the endometrium in vitro indicates that exogenous progesterone stimulated uterine endometrial secretory function compared to controls.
Previous studies in the ewe have demonstrated that administration of exogenous progesterone early in pregnancy allows older embryos to be transferred and maintained in 'younger' uteri (Moore, 1975; Lawson & Cahill, 1983; Vincent et ai, 1985 [3H]leucine after endometrial expiant culture were similar to those of previous reports (Bartol et ai, 1985; Geisert et ai, 1988) . The present study indicates that exposure to progesterone early in pregnancy results a change in the synthesis and secretion of several polypeptides from the uterine endometrium on Day 5. The function of these polypeptides is presently not known. However, it is possible that they are involved with conceptus development.
Embryos of 8-16 cells recovered at Day 5 of pregnancy in control cows were comparable in development to those reported by others (Chang, 1952; Flechon & Renard, 1978) . Low embryo recovery does not allow us to compare treatment groups. However, the presence of empty zonae pellucidae in which a slit on the surface suggesting hatching may have occurred in the progesteronetreated cows is of interest. Blastocyst hatching normally occurs on Days 9-11 of pregnancy (Flechon & Renard, 1978; Shea, 1981) . Recovery of empty zonae pellucidae has been reported previously in cattle (Maurer & Chenault, 1983) . Although it is possible that hatching may have occurred in these animals, the empty zonae could be remnants of degenerated embryos.
It is evident that conceptuses from progesterone-treated cows can survive and appear to be more morphologically developed because conceptus length on Day 14 was greater than that for embryos recovered from control cows. Greater variation in conceptus development was observed in progesterone-treated cows. This variation could be related to individual uterine sensitivity to progesterone, as observed in cycle length of progesterone-treated non-pregnant cows (Garrett et ai, 1987) . However, similar variation normally occurs during conceptus development on Days 15-17 when rapid expansion of the trophoblast membrane is initiated (Betteridge et ai, 1980) . Day-14 conceptuses from progesterone-treated cows synthesized and released polypeptides, including bTP-1, which are associated with pregnancy recognition in the cow (Knickerbocker et al., 1986) . Since luteal regression occurs on Day 16 in non-pregnant progesterone-treated cows (Garrett et 
